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THE MUSICAL TIMES-DECEMBER I 192I 859 

MODERN SCALES AND ACOUSTICS 
SIR,-Owing to modern musical development so much 

change is taking place in the teaching of 'harmony' and 
composition, that I think it is time our colleges and schools 
of music began to realise that more importance ought to be 
attached to that in music which can never change, and 
therefore should be the basis of all our theoretical training. 

I refer to acoustical facts-for these have a more 
important bearing on our aural perceptions than many of our 
leading musicians realise. 

A number of splendid articles have been written, and 
papers given, by Dr. Clay and Prof. Rankine of the 
Northern Polytechnic, Prof. Walford Davies, Vincent 
d'Incy, Edwin Evans, and others, but a great deal more 
remains to be said, and much more exploring must be done 
before we have a firm basis to work upon. 

Prof. Walford Davies gives us a start with the 
following, which I take from his paper read before the 
British Association, and which was reported in the Musical 
Times of October, 1920 : 

'The distinguishing mark of music is Euphony . . . 
Now there are in music three immutable euphonies 
based on mathematical associations, viz., the octave, 
the fourth, and the fifth, having the proportions 2 : 3, 
3 : 4, and I : 2.' 
If we take the notes forming these intervals with their 

harmonic series, they make up the major scale, thus : 

57g, 
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Now these are directly derived from these 'immutable 
euphonies.' (That is, if our fundamentals are of the richest 
tone quality, for we know that the quality of a musical 
sound depends on the relative order and intensity of its 
upper partials, and further that the best tone is produced 
when the partials get weaker the farther they are away from 
the foundation tone.) 

Now, is it illogical to assert that this diatonic major scale 
is the most natural scale to us because of its scientific origin ? 

Whatever modern music we train ourselves to enjoy, we 
must not deceive ourselves into believing that we are merely 
following tradition. The fact is that this scale-whether 
tabulated or not-existed as early as strings began to vibrate. 

We can pick out any succession of sounds going in one 
direction and call it a scale, but we cannot prove it has a 
natural basis like this one; yet in Dr. Dunstan's 'Cyclopxedic 
Dictionary of Music' we read the following : 

'We cannot prove that the scales which we employ 
are better than those used by other races or at other 
epochs.' (Elson.) 
And again: 

'The final conclusion is that the musical scale is not 
one, not " natural," or even founded necessarily on the 
laws . . . so beautifully.worked out by HIelmholtz, 
but very diverse, very artificial, and very capricious.' 
'Musical Scales of Various Nations' (Dr. A. J. Ellis, 
F.R.S.). 
The weak part about the 'whole-tone' scale and some of 

the other modern so-called 'scales,' is that they have no 
sense of key tonality, whereas in our major scale as above 
set forth we have tones and half-tones (we need not here 
enter into the subject of equal temperament) arranged by a 
natural law in such an order that in melody we can always 
keep a sense of direction. Having seen that the intervals of 
a tone and half-tone are as fixed as the laws of light and 
heat, what could we do better than divide the tones into 
half-tones when we want smaller intervals-thus forming 
our chromatic scale. 

We now arrive at an interesting point: not every musical 
instrument gives forth the overtones from which we have 
formed our scale. The clarinet, for instance, which only 
gives out 'odd' partials, would require different treatment 
from the flute, with tones almost simple, i.e., without partials. 

At the Northern Polytechnic, Prof. Rankine is at the 
present time experimenting with apparatus by which he will 
be able to register the quality of a musical sound. 

In the edition of the Musical Times already referred to, 
Vincent d'Indy is said to exhort his student 'to weave into 
the very texture of his thought the existence of the series of 
Upper and Lower Partials.' 

Now, until sound quality has in some measure been 
standardised by the scientist, the mere knowledge that these 
partials exist will not help the student very much. He 
must know how they affect his work, so that possibly the 
young composer will get his effects in accordance with new 
harmonic rules, by using certain orchestral instruments that 
bring out this or that overtone. 

Mr. Edwin Evans says (fMusical News and Herald, 
February 26) : 

'The relation of timbre to harmony and counterpoint 
is one of the many unexplored mysteries of music.' 
And again : 

'One has to realise that in a modern score a 
progression may be wrong between instruments of a 
kindred timbre, and right between others in sharp 
contrast, or vice versd.' 

And yet in the same article he disparages the scientist in 
this manner : 

'Musicians . . . dispense altogether with the long- 
sought solution, and very rightly proceed on their own 
lines, leaving theory to hobble along in the rear.' 
In several of his articles I have thought Mr. Evans was 

getting near the heart of the matter, but each time I have 
been disappointed. 

To conclude, I will ask the following questions: 
Will not the octave, the fourth, and the fifth, with the 

scale produced by their overtones, remain throughout all 
generations while strings vibrate and human beings sing? 

Will children ever be born with instincts for what we now 
call modern harmonies and sonorities in the same manner as 
they now have an instinct for the octave, the fourth, and 
the fifth ? 

Is the student right in working out progressions on the 
pianoforte as if the overtones given out by that instrument 
were the same as such instruments as the horn and the 
oboe or the flute and clarinet ? 

Is the time not ripe for the tabulation in our harmony and 
theory books of the scientific laws that govern our musical 
conceptions and perceptions ?-Yours, &c., 

A. V. SAINSBURY. 
88, Manor Park Road, N.W.Io. 

October 3, 1921. 

SCALES AND TONALITY 
SIR,-We hear so much at the present day about 

different forms of 'scales' that it may be worth while to 
inquire into the fundamental concept of a musical scale, 
regarding which some misapprehension seems to exist. As 
the character of melody is in its main outlines determined 
by the scale upon which it is constructed, our inquiry will 
involve some consideration of the principles of melodic 
progression. Two truths must be kept steadily in view: 
(I) No scale was ever based upon scientific theory. A 
scale is evolzed out of the genius of the people who use it; 
it is not constructed. (2) Theory can explain only the 
scaffolding upon which melody is constructed, never the 
melody itself. In the following re'marks I am speaking only 
of the natural scales; our modern tempered scale is an 
unscientific makeshift. 

We hear it asked whether F sharp is higher or lower than 
G flat, and the question is variously answered. A singer, 
who generally possesses a refined, instinctive-though often 
uncultivated-sense for melody will place F sharp as the 
higher; the instrumentalist, whose ear has been vitiated by 
the tempered scale, is uncertain, and sometimes thinks it is 
lower, sometimes that the two are equal. The truth is that 
the question is a wrong one. There are no such things as 
F sharp or G flat in music; the connotation of the names is 
variable, and the attempt arbitrarily to fix an absolute pitch 
must always fail, because it answers to nothing in nature. 
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What musical theory knows is not the note, but the 
interval. The interval D-F sharp is a definite quantity, 
represented by the fraction 5. Again, musicians speak of 
'whole-tone scales,' 'chromatic scales,' and the like. Such 
expressions are inaccurate; they rest on the false assumption 
that a scale is a division of the octave into equal parts. 
There is no more music in such a mechanical division than 
there is in a foot-rule. A scale is a series of notes, each of 
which bears a simple ratio to a central note-the tonic-as 
the axis round which the melody revolves. That is the 
fundamental thing in music; our understanding of melody 
is dependent upon the sense of tonality. 

In the diatonic scale of C the ratios of the successive 
notes to the tonic C are as follows : 

C D E F G A B C 

The divisions are not equal, + I is not equal to L +- , &c. 
The reason why these simple fractions are the necessary 
conditions of a scale lies, as Helmholtz has shown, in the 
overtones, or harmonics. It is the coincidence of the 
harmonics that distinguishes melody from a mere meaning- 
less succession of sounds. Thus the step C - G (3 : 2) 
becomes comprehensible as melody by the fact that the 
third harmonic of C coincides with the second harmonic 
of G: 

1--- 

Similarly the melodic step C-E (5 : 4) is intelligible 
because the fifth harmonic of C coincides with the fourth 
of E. The common overtone provides the bond of union, 
the 'unity of diversity,' which is the basis of all esthetic 
pleasure. 

It will be noticed that one interval of the scale bears a 
ratio which is much less simple than the rest. This is the 
seventh, B. Its, complex character produces a certain 
instability of intonation; on the one hand it has a tendency 
to flatten to the simpler ratio of the minoK seventh (1), on 
the other to be attracted upwards by the neighbouring tonic 
so as to become the ' leading-note,' which is not a harmony 
note at all, but an inflection of, or preparation for, the tonic. 
The significance of the seventh in any particular instance, 
whether it be (I) the major, or (2) the minor third of the 
dominant, or (3) the leading-note, can be determined only 
by the context. 

Other notes of the scale than the seventh may hbe 
ambiguous. Thus the fourth (A) may be felt as the minor 
third of the supertonic (i), and will then be slightly 
sharper. Still more variable are chromatic notes, but 
these, in so far as they are not passing-notes, must be viewed 
as incipient modulations-as which they are felt. The 
characteristics of the minor mode are, first and foremost, the 
minor third (Q), a simple ratio; secondly, the instability of 
the sixth and seventh, which sheds a vagueness over the 
melody, making it appear as if covered with a veil. 

I do not wish to pursue the subject further at present. 
All that I have said is well-known to everyone who has 
paid attention to the scientific side of music. My reason 
for bringing these questions forward is that they are often 
overlooked in practice. The executive musician is destitute 
of theory; the gods do not philosophise. But the feeling 
of tonality is all-important for the musician. To give an 
example, I may mention the singer who is learning to read 
music vom Blatt. I do not know whether pupils are still 
taught to visualise intervals in the sequence in which they 
occur in the passage, or to refer each note to its position in 
the scale. For example, in such a passage as: 

to view the intervals B flat - E flat as a fourth, C - F as a 
fifth, A flat - D as an augmented fourth, &c., or to feel 
each note in its relation to the tonic. I have no experience 
of teaching, and speak under correction of those who have, 
but it seems to me that it would be impossible to learn 
complex modern melodies in the former way, which is the 
way in which I was taught many years ago. The singer 
with a sense for melody will, in spite of his teaching, be 

permeated with the feeling of tonality; the tonic will be 
felt as the centre, and each note will be felt in its relation 
thereto, not to the preceding note. Musical singers, i.e., 
those in whom the sense of tonality is highly developed, 
have always assured me that Wagner is easy to sing, because 
every note is 'just what it should be,' meaning that its tonal 
relation is perspicuous and easily felt.-YVours, &c., 

Oxford. G. AINSLIE 1HIGHT. 
October 8, I921. 

'HAND DEVELOPMENT FOR THE PERFORMER ' 
SIR,-Although I am merely an Australian musician, 

12,000 miles from the Royal Academy in body-though a 
good deal nearer mentally-I cannot resist the temptation 
to tilt at the paper in your August number on ' Hand 
Development for the Performer,' despite the fact that it had 
been committed right on the door-step of the venerable 
institution mentioned. 

The distance hereinbefore referred to prevents my making 
a personal examination of the 'Techniquer,' and although I 
look askance at such devices-teste Schumann-I am not 
controverting its usefulness; still, I am satisfied that any 
good results accruing from its use do so without reference to 
the alleged basis of its inventor's investigations. 

I take it that the machine is designed for the mastery of 
agility touches. Now, Mr. Editor, agility is dependent less 
on the positive development of hand and fingers than on the 
negative actions of: 

(I.) Eliminating arm-weight, the function of which 
seems even yet to be seen through a glass, 
darkly ; 

(2.) The cessation of all action at the moment of 
tone-production, relative to each note or group 
of notes where the tempo is too quick to admit 
of attention to each note. 

(In actual point of fact, even then the cessation is applied 
to every note, though the speed of the mental operation is 
apt to deceive us.) 

Further, we are told that 'one hand in five hundred,' or 
thereabouts, is formed by nature for playing an instrument I 
Following this statement to its logical conclusion, we are faced 
with the proposition that the hands of Bach, Beethoven, 
Chopin, Liszt, Rubinstein, &c., were therefore cast according 
to some mystic formula of flexors, extensors, and so on. My 
own observation and reading point to the conclusion that 
almost the only common characteristic of these hands was 
their possession of a thumb and four fingers, with the usual 
joints and muscles incidental thereto. We know also that 
in the case of Ludwig van Beethoven any fortuitous provision 
of muscular equipment suitable for pianoforte playing was 
greatly assisted by assiduous practice in the small hours of 
the morning, under the supervision of exacting taskmasters. 
Reverting to Chopin, we have the apparent contradiction 
of an artist who lacked the ability to play with a hard, 
bright touch, but who surely, if ever any man was formed 
by nature to play an instrument, was that man to a degree 
which even the 'Techniquer' will have a hard job to 
emulate. 

Playing, we are also told, requires two positions of the 
hand, one normal and one extended. As there are at least 
forty-two distinct and easily classified varieties of touch, all 
affecting the position of the hand, and also some hybrid 
and collateral species, all the above being further modified 
by rotation movements, the limitation to two positions 
seems to be rather absurd ! It is truly 'a great point to 
keep in view,' the relaxation of all muscles except those 
actually in use, whether of hand or arm, as well as finger 
muscles. I submit that if we wish to become players, and 
not automata-like 'Techniquers,' then proper muscular 
training, directed by a real live human will, is the means to 
this end. 

As regards ' finger-lifting '-shades of Matthay !-I feel 
supported by high authority in saying that the training of 
the lifting muscles is a work of supererogation : they should 
come into play by reflex action on the comparatively rare 
occasions when their use is required.-Yours, &c., 

'Ellerslie,' Clanwilliam Street, Roy H~EAD, 
Chatswood, Sydney, Australia. 

September 
21, 1921, 
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